CALCULUS Curve Sketching (IV)

1
1. Consider the following polynomial function: f(x) = §(a: —1)?/(x +2)3

Sketch the grapf of the function f(x) .

2. Consider the following polynomial function: f(z) =

Sketch the grapf of the function f(x) .

1
3. Consider the following polynomial function: f(z) = g(:zz —2)v/(z+3)*

Sketch the grapf of the function f(x) .

1 5
4. Consider the following polynomial function: f(z) = E(aﬁ —2)2/(x +2)3

Sketch the grapf of the function f(x) .

1 -
5. Consider the following polynomial function: f(z) (z —3)* ¢/ (z +3)3

~ 1296
Sketch the grapf of the function f(x) .
6. Consider the following polynomial function: f(z) — — (z—1)°
. Consider the following polynomial function: f(z) = — ———=
& POy 16 {/(z 1 3)°
Sketch the grapf of the function f(x) .
. . . . 1 (z—1)?2
7. Consider the following polynomial function: f(z) = — ———
16 {/(z + 3)3

Sketch the grapf of the function f(x) .

1
8. Consider the following polynomial function: f(x) = §(z -3z

Sketch the grapf of the function f(x) .

1 5
9. Consider the following polynomial function: f(z) = g(m —1)3/(x +1)3

Sketch the grapf of the function f(x) .

1
10. Consider the following polynomial function: f(x) = ix?’ v (z+1)3

Sketch the grapf of the function f(x) .
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CALCULUS

Curve Sketching (IV)

Solutions:

L f@) = 5o 175+ 2P

Domain

The domain is Dy =R .

Symmetry

f=2) = g~ = 1?2+ 2

f(=a) # —f(z)

f(=z) # f(x)

Therefore the function f(z) is neither even nor odd function.

Zeros

The zero(s) of the function f(z) is(are):

xlzl

132:—2

Sign Chart for f(z)

x| (—00,=2) | =2 | (=2,1) | 1| (1,0)
f(z) - 0 + 0 +
y-intercept
1
y —int = f(0) = §(0 —1)23/(0+2)3 =0.168
Asymptotes
The function f(x) does not have any kind of asymptotes.
Critical Numbers
d1 d1 3 1 z-1
") = —=(x —1)%% 2)3 = ——(z —1)? 2)5 = ——— (132 + 17
P10 = g~ D@ r2P = Tt =0+ 2t = ol 17
Critical numbers are the solutions of the equation f'(z) =0 or
1 z-1
— 132+ 17| =0
45 ¢/ (:c+2)2[ |
—17
= — =-1.308
BT
The critical number(s) is(are): r=—2 r = —1.308 r=1 px3=1
Sign Chart for First Derivative f'(z)
| (=00,-2)| -2 |(-2,-1.308) | —1.308 | (~1.308,1) | 1| (1, 00)
f(x) /! 0 /! 0.475 . o
f(x) + DNE + 0 - 0 +
Increasing and Decreasing Intervals
The function f(x) is increasing over (—oo, —2) (—2,-1.308) (1,00)

The function f(z) is decreasing over (—1.308, 1)
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CALCULUS

Curve Sketching (IV)

Maximum and Minimum Points

The function f(z) has a maximum point at (—1.308,0.475)
The function f(z) has a minimum point at (1, 0.000)

Concavity Intervals
The second derivative of the function f(z) is given by:

d1l1 z-1 1 1
(@) = —————=[180+ 17] = -— ————(1042” + 2722 + 74
(@) dx 45 P/(g;_|_2)2[ ) 225 8 (x—|—2)7( )
1 1
The second derivative f”(x) is zero when f”(z) =0 or: — ——(1042® 42722+ 74) =0
() (@) 55 )
The second derivative f”(z) is zero at: xy = —2.307 x5 = —0.308
The second derivative f”(x) does not exist at: xy = —2
Sign Chart for the Second Derivative f”(z)
¢ | (—00,-2.307) | —2.307 | (—=2.307,-2) | —2 | (-2,-0.308) | —0.308 | (—0.308, %)
f(2) ~ —0.598 - 0 -~ 0.261 -
f(x) - + DNE - 0 +
Inflection Points
The infllection point(s) is(are): (-2.307,-0.598) (-2,0.000) (-0.308,0.261)
Graph /
)
4 /
2 /
,/
10.475)
i :
‘ )(1,0.0 0 2 T
~0.398)
—2
—4
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CALCULUS Curve Sketching (IV)

! (x —3)2
2 flw) = 16 Vz + 1
Domain

The domain is Dy = (—1,00) .

Symmetry
1 (—z —3)?
flma) = A=
16 /—xz+1

fl=w) # =f(z)  f(=2)# f(x)

Therefore the function f(x) is neither even nor odd function.

Zeros
The zero(s) of the function f(z) is(are):

561:3

Sign Chart for f(z)

z | (=o0,—1)| =1 |(-1,3)|3](3,00)
fe)| DNE |DNE| + |o| +

y-intercept

—int = f(0) = — = 0.563
y—int=f0)= 6" 7505
Asymptotes
The function f(z) has a vertical asymptote at © = —1.

Critical Numbers

d 1 (x—3)2 d 1 -+ 1 x-3
! - —_ - — 3 2 1 = = 3 7
@) dz 16 /z +1 dx16(x Vet 32 ($+1)3[x+ ]
Critical numbers are the solutions of the equation f'(z) =0 or
1 z-3
———32+7=0
B T

-7
T3 = oo = —2.333

The critical number(s) is(are): r=-1 r=3

Sign Chart for First Derivative f'(x)

z | (—o0,—1)| =1 |(=1,3)]3 ]| (3,00)
fe) | DNE |DNE| ~, |o|
)| DNE |DNE| — |o| +

Increasing and Decreasing Intervals
The function f(x) is increasing over (3, 00)

The function f(x) is decreasing over (—1,3)

Maximum and Minimum Points
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CALCULUS

Curve Sketching (IV)

The function f(z) has a minimum point at

Concavity Intervals

(3,0.000)

The second derivative of the function f(z) is given by:

d1l z-3 1
Mig) = — — 3r4+7 = ——— (322 + 142 + 59
10 = G e = i e )
1
The second derivative f”(x) is zero when f”(x) =0 or: —_——
£(2) £"(2) T
The second derivative f”(x) is zero at:
The second derivative f”(z) does not exist at: 2o = —1
Sign Chart for the Second Derivative f”(z)
x (—o0,—-1) | =1 | (-1,00)
fx) | DNE |DNE| <
f"(x)| DNE |DNE| +
Inflection Points
The infllection point(s) is(are):
Graph
)
4
|
—4 -2 23,0.000) v

(322 + 14z +59) = 0
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CALCULUS

Curve Sketching (IV)

3 @) = - Y@ I

Domain

The domain is Dy =R .

Symmetry

f(-2) = (-2~ 2) /w4 )"
fle) £ =f@) S0 # f@)

Therefore the function f(z) is neither even nor odd function.

Zeros

The zero(s) of the function f(x) is(are):

LC1:2 (EQZ—?)

Sign Chart for f(x)

y-intercept

x | (—o0,—3)

y—int = £(0) = %(0 — ) Y(0+3) = —1.731

Asymptotes

The function f(z) does not have any kind of asymptotes.

Critical Numbers

d1 d1 1

fa)= T s@-2@+3)T= (@ -2+ 3)5 = Ve 301z +1]

Critical numbers are the solutions of the equation f'(z) =0 or

1

G Va +3[Tz+1] =0

-1

3= — = ~0.143

The critical number(s) is(are): r=-3 r = —0.143 px3=1

Sign Chart for First Derivative f'(x)

x| (—00,—3) | =3 | (—3,-0.143) | —0.143 | (—0.143, 00)

f(x) / 0 \ ~1.738 Ve
1 (x) + 0 - 0 +

Increasing and Decreasing Intervals

The function f(z) is increasing over (—oo, —3) (—0.143, 00)

The function f(x) is decreasing over (—3, —0.143)

Maximum and Minimum Points

The function f(x) has a maximum point at (—3,0.000)
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CALCULUS

Curve Sketching (IV)

The function f(z) has a minimum point at (—0.143, —1.738)

Concavity Intervals

The second derivative of the function f(z) is given by:

d 1 1 1
" = — 9 3[7 1] = ——=(28 64
710 = g g VAT 1) = e 08+ 0)
1 1
The second derivative f”(x) is zero when f”(x) =0 or: —————(282+64) =0
e e S ren G
The second derivative f”(x) is zero at: x4 = —2.286
The second derivative f”(x) does not exist at: xo = —3
Sign Chart for the Second Derivative f”(z)
x| (—00,—3) | —3 |(—3,-2.286) | —2.286 | (—2.286,00)
f(z) ~ 0 ~ —0.547 -
F() - DNE - 0 +

Inflection Points

The infllection point(s) is(are):

Graph

(-2.286,-0.547)

(—3,0,000)

Ry
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CALCULUS Curve Sketching (IV)
1 5
4. f(z) = 1—6(95 —2)2/(x +2)3
Domain

The domain is Dy =R .

Symmetrly
f(—a) = (o 27w 2P
f(=) #=f(=)  f(==2)# f(2)

Therefore the function f(z) is neither even nor odd function.

Zeros

The zero(s) of the function f(x) is(are):
xr1 = 2 To = —2

Sign Chart for f(x)

T (700, 72) (2700)

y-intercept

y—int = f(0) = %6(0 —2)%23/(0+2)3 =0.379

Asymptotes
The function f(z) does not have any kind of asymptotes.

Critical Numbers

d 1 d 1 3 1 z-

"2)= ——=(@-22Y(@+23=——(-2)*(x+2)s = —————[132+ 14
Flo)= @@~ VT2 = gigle =2 e+ 20 = g om=s13r + 14
Critical numbers are the solutions of the equation f'(z) =0 or

1 z-2
—————[132+14] =0

—14
=" =1

T3 =43 077

The critical number(s) is(are): x = -2 x = —1.077 x=2 px3=1

Sign Chart for First Derivative f'(z)

v | (=00, —2) | -2 |(=2,-1.077) | —1.077 | (~1.077,2) (2, 00)

f@ | 0 / 0.564 N /
() + DNE + 0 - +

Increasing and Decreasing Intervals

The function f(z) is increasing over (—oo, —2) (—2,-1.077) (2,00)

The function f(z) is decreasing over (—1.077,2)

Maximum and Minimum Points
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CALCULUS

Curve Sketching (IV)

The function f(x) has a maximum point at (—1.077,0.564)
The function f(z) has a minimum point at (2, 0.000)

Concavity Intervals
The second derivative of the function f(z) is given by:

d1l =z-2 1 1
" = ———— |13 4] = — ——— (10422 + 224 —64
S Y, oy A R TS e A e
1 1
The second derivative f”(z) is zero when f”(z) =0 or: — ————(104a® + 224z + —64) = 0
e () % 7T )
The second derivative f”(x) is zero at: x4 = —2.409 x5 = 0.255
The second derivative f”(z) does not exist at: xo = —2
Sign Chart for the Second Derivative f/(z)
x| (—00,—2.409) | —2.400 | (—2.409,-2) | -2 |(—2,0.255) | 0.255 | (0.255, c0)
f(z) ~ —0.711 - 0 —~ 0.310 -
(@) - 0 + DNE - 0 +
Inflection Points
The infllection point(s) is(are):  (-2.409-0.711)  (-2,0.000)  (0.255,0.310)
Graph
)
4
2
//
— 1.0/, 0.004) /
i\
*Teﬁm&m)// .,
0.000) - >
(2,0.00) 4
,—0.711)
—2
—4
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CALCULUS Curve Sketching (IV)
1 ;
5. f(2) = {596 (* — 3)* Y (z+3)3

Domain
The domain is Dy =R .

Symmetry
f(=z) = T%(ix -3)*{/(—z +3)?
f(=x) #=f(=)  f(=2)# f(2)

Therefore the function f(z) is neither even nor odd function.

Zeros
The zero(s) of the function f(x) is(are):

£C1:3 $2:—3

Sign Chart for f(z)

x| (—00,—3) | =3 | (=3,3) | 3| (3,00)

y-intercept

y—int = £(0) = ﬁ(o 3404 3)% = 0.121

Asymptotes
The function f(z) does not have any kind of asymptotes.

Critical Numbers

/ _i 1 o 45 3_i 1 o 4
F@) = 9@ 3 Ve +3)° = 596 (@ —3) (w +3) 6480 ¢/(z + 3)2

wlw
—~
8
I
w
N
w

Critical numbers are the solutions of the equation f'(z) =0 or
1 (z-3)3

6480 ¢/(x + 3)2
—51

= =221

xIs 23 7

The critical number(s) is(are): x=-3 x = —2.217 x=3 px3=1

(232 + 51] =0

Sign Chart for First Derivative f'(z)

x| (—00,=3)| =3 |(=3,-2.217) | —2.217 | (=2.217,3) | 3 | (3, 00)
f(z) / 0 Va 0.494 \ o
f'(x) + DNE + 0 - 0| +

Increasing and Decreasing Intervals
The function f(z) is increasing over (—oo, —3) (—3,-2.217) (3,00)
The function f(x) is decreasing over (—2.217, 3)

Maximum and Minimum Points
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CALCULUS Curve Sketching (IV)

The function f(x) has a maximum point at (—2.217,0.494)
The function f(z) has a minimum point at (3,0.000)

Concavity Intervals
The second derivative of the function f(z) is given by:

oy L L @23 on ey s L @3 400 4 18360 + 1566)
 dz 6480 /(z + 3)2 32400 §/(z 4 3)7
1 —3)?
The second derivative f”(x) is zero when f”(z) =0 or: 35400 s(fm n ;)7 (41422 418362 41566) = 0
The second derivative f”(x) is zero at: x4 = —3.282 r5 = —1.152 x1 = 3.000
The second derivative f”(x) does not exist at: o = —3

Sign Chart for the Second Derivative f”(z)

x| (—00,—3.282) | —3.282 | (—3.282,-3) | —3 |(—3,-1.152) | —1.152 | (=1.152,3) | 3 | (3, 00)

f(z) ~ —0.563 - 0 -~ 0.332 - o] -
[ (x) - 0 + DNE - 0 + 0| +
Inflection Points
The infllection point(s) is(are): (-3.282,-0.562) (-3,0.000) (-1.152,0.331)
Graph
)
4
2
(-2.217,0.494
9~y 152 0.331) i
0.000 Y r
0-400) 23,0.000) 4 °
2,2-0.562)
—2
—4
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CALCULUS Curve Sketching (IV)
1 (z—1)2
6. f(z) = ——=
Domain

The domain is Dy = R\{-3} .

Symmetry

Sy = el
Rk

fl=z) # =f(x)  f(=2) # f(z)

Therefore the function f(z) is neither even nor odd function.

Zeros
The zero(s) of the function f(z) is(are):

1'1:1

Sign Chart for f(z)

f(=) + DNE| + |0| +
y-intercept
1 (0-1)2
y—int = f(0) = 1 0= = 0.040
16 3/(0 +3)2
Asymptotes
The function f(z) has a vertical asymptote at © = —3.

Critical Numbers

d 1 (z-1)? d 1 —= 1 xz-1

(@)= — e = S (- 122+ 3)F = e [82 + 32
f'(x) 4216 3/ 1 3) dm16(x )2 (z+3)7 805(x+3)7[x+ ]
Critical numbers are the solutions of the equation f'(z) =0 or

1 z-1
— =82+ 32] =0
80 /(z + 3)7[ ]

—32

The critical number(s) is(are): xr=-3 x=—4 x=1 px3=

Sign Chart for First Derivative f'(z)

x| (~00,—4)| —4 |(=4,-3)| =3 |(=3,1)|1](1,00)
f(z) \ 1563|  |DNE| . |o|
#(z) - 0 + |DNE| - |o| +

Increasing and Decreasing Intervals
The function f(x) is increasing over (—4, —3) (1,00)

The function f(x) is decreasing over (—oo, —4) (=3,1)
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CALCULUS

Curve Sketching (IV)

Maximum and Minimum Points

The function f(z) has a minimum point at (—4,1.563)

Concavity Intervals

The second derivative of the function f(z) is given by:

d 1 z—1

f“(.’E) = @% W

[8x + 32] =

1 1
400 Sz + 3)12(

The second derivative f”(z) is zero when f”(x) =0 or:

The second derivative f”(z) is zero at:

The second derivative f”(x) does not exist at: o = —3

Sign Chart for the Second Derivative f”(z)

(1,0.000)

2422 + 192z + 584)

1

400 (x+3)12

x (—00,-3) | =3 | (-=3,00)
f(x) — DNE —
f(x) + DNE +
Inflection Points
The infllection point(s) is(are):
Graph
yh
4
/A >
(—4,1.563) N
\ /
—4 -2 (1,0.000) 2 x

(2427 + 1922 + 584) =0
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CALCULUS Curve Sketching (IV)

1 (z—1)?
R
Domain

The domain is Dy = (=3, 00) .

Symmetry
( T — 1)

f(=x) # —f(x) f(—ﬂ«”) # f(x)

Therefore the function f(z) is neither even nor odd function.

Zeros
The zero(s) of the function f(z) is(are):

£C1:1

Sign Chart for f(z)

f(z)| DNE |DNE| + |0| +

y-intercept

1 (0-1)2
y—int = f(0) = 1 0= = 0.027
16 {/(0+3)3
Asymptotes
The function f(z) has a vertical asymptote at © = —3.

Critical Numbers

d 1 (z-1)? d 1 - 1 xz-1

/ _ 4 = — —(z—1)%(x+3 =— 1[5 27
f'(x) 416 /(z3) dmlG(x )2 (x +3)7 644T+3)7[x+ ]
Critical numbers are the solutions of the equation f'(z) =0 or

1

————[Bx+27]=0
64 V(x + 3
=27

The critical number(s) is(are): xr=-3 zx=1

Sign Chart for First Derivative f/(z)

x (—=00,=3) | =3 |(=3,1)]1](1,00)
f(z) | DNE |DNE| ~\, |o| /
f(z)| DNE |DNE| — |o| +

Increasing and Decreasing Intervals
The function f(zx) is increasing over (1, 00)

The function f(x) is decreasing over (—3,1)

Maximum and Minimum Points
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CALCULUS

Curve Sketching (IV)

The function f(z) has a minimum point at (1, 0.000)

Concavity Intervals

The second derivative of the function f(z) is given by:

d 1 r—1

' (x) = [bx + 27] =

 dz 64 /(e +3)7

1 1
%56 /e T3

The second derivative f”(x) is zero when f”(x) =0 or:

The second derivative f”(z) is zero at:

The second derivative f”(z) does not exist at: 29 = —3

Sign Chart for the Second Derivative f/(z)

522 + 5dx + 453)

1

256 {/(z + 3)11

(522 + bda + 453) = 0

x (—00,=3) | =3 | (-3,0)
f(z) | DNE |DNE| <
f"(z)| DNE |DNE| +
Inflection Points
The infllection point(s) is(are):
Graph
)
4
2
\ L _—T—
—4 2 (1,0.000) 2 4 "
—2
—4
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CALCULUS Curve Sketching (IV)
1
8. f(a) = 5o =377

Domain
The domain is Dy = [0, 00) .

Symmetry
O e
f(=) #=f(=)  f(==2)# f(2)

Therefore the function f(z) is neither even nor odd function.

Zeros
The zero(s) of the function f(x) is(are):

x1:3 $2:0

Sign Chart for f(x)

z | (=00,0) | 0](0,3)|3](3,00)
f(z)| DNE |o| + |o| +

y-intercept
1
y—int = £(0) = 5(0- 3)2v/0 = 0.000

Asymptotes
The function f(z) does not have any kind of asymptotes.

Critical Numbers

d1 d1 1 1lz-3

/ _ o 24 _ _ 2—:77 .
f(w)fdxg(x 3)° vV de(x 3)°xw %6 \%73[9:E+ 3]
Critical numbers are the solutions of the equation f'(z) =0 or
1z-3
——F=9z+-3]=0
3% o T

3
T3=g = 0.333
The critical number(s) is(are): z=0 x = 0.333 r=3

Sign Chart for First Derivative f'(x)

z | (=00,0)| 0 |(0,0.333)|0.333 | (0.333,3) | 3 | (3,00)
f(z) | DNE | o0 0 loe00| N o
f'(x)| DNE | DNE + 0 - 0] +

Increasing and Decreasing Intervals
The function f(x) is increasing over (0,0.333) (3,00)
The function f(z) is decreasing over (0.333,3)

Maximum and Minimum Points

The function f(z) has a maximum point at (0.333,0.600)
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CALCULUS Curve Sketching (IV)

The function f(x) has a minimum point at (3,0.000)

Concavity Intervals
The second derivative of the function f(z) is given by:

d 1x-3 1 1

(@) = ——"—[92 + —3] = — ——(45z* + =30z + —27
F(@) = 336 3755 00+ 73 = g rihe + 30w+ =20)
1 1
The second derivative f”(x) is zero when f”(z) =0 or: mﬁ(Zle? + =302z + —27) =0
x
The second derivative f”(z) is zero at: x5 = 1.177

The second derivative f”(x) does not exist at: 2o =0

Sign Chart for the Second Derivative f”(z)

| (00,00 0 |(0,1.177) | 1.177 | (1.177,00)

f(zr) | DNE | 0 ~ | 0385 -
f"(z)| DNE | DNE - 0 +
Inflection Points
The infllection point(s) is(are): (1.177,0.385)
Graph
yh
4
2

D
D

=)

[ uross)

—4 -2 23,0.000) 4

Sy
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CALCULUS Curve Sketching (IV)
1 5
9. f(z)= é(az — 13/ (x+1)3
Domain

The domain is Dy =R .

Symmetgy
f(=) = 2o~ )T T TP
f(=x) #=f(=)  f(=2)# f(2)

Therefore the function f(z) is neither even nor odd function.

Zeros

The zero(s) of the function f(x) is(are):
xr1 = 1 To = -1

Sign Chart for f(z)

T (700, 71) (1700)

y-intercept

y—int = f(0) = é(o —1)*3/(0+1)3 = —0.125

Asymptotes
The function f(z) does not have any kind of asymptotes.

Critical Numbers

z—1)2

Critical numbers are the solutions of the equation f'(z) =

1 (@1

40 §/(x +1)2
—12

The critical number(s) is(are):

[18z + 12]
or

(182 + 12] =0

x=-—1 x = —0.667 r=1 px3=1

Sign Chart for First Derivative f'(z)

(—OO, _1)

-1

(—1,-0.667)

—0.667

(—0.667,1) | 1

N

0

—0.299

DNE

Increasing and Decreasing Intervals

The function f(z) is increasing over (—0.667,1) (1,00)

The function f(x) is decreasing over (—oo, —1) (—1,-0.667)

Maximum and Minimum Points
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CALCULUS Curve Sketching (IV)

The function f(z) has a minimum point at (—0.667, —0.299)

Concavity Intervals
The second derivative of the function f(z) is given by:

d1 (z—1)? 1 z-1
"p)= —————2 _[182 + 12] = — ———— (23422 + 312z + 54
1@ = G0 %+ 12 = 5 5 )
1 r—1
The second derivative f”(z) is zero when f”(z) =0 — ——_(2342% 4+ 3122 +54) =0
e () 00 T )
The second derivative f”(x) is zero at: x4 =—1.129 5 = —0.204 x1 = 1.000

The second derivative f”(x) does not exist at: xg = —1

Sign Chart for the Second Derivative f”(x)

| (=00,—1.129) | —1.129 | (=1.129,—1) | —1 |(—=1,-0.204) | —0.204 | (=0.204,1) | 1 | (1,00)
f(x) - 0.353 ~ 0 - ~0.190 ~ 0| —
() + 0 - DNE + 0 - 0| +

Inflection Points
The infllection point(s) is(are): (-1.129,0.353) (-1,0.000) (-0.204,-0.190) (1,0.000)

Graph \

Sy

00 1
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CALCULUS

Curve Sketching (IV)

10. f(z) = %x?’ CESIE

Domain

The domain is Dy = [—1,00) .

Symmetry
f(=2) =1
f(=z) # = f(2)

1 -
— 3 Y (—x+1)3

f(=z) # f(z)

Therefore the function f(z) is neither even nor odd function.

Zeros

The zero(s) of the function f(x) is(are):

.’E1:0

(EQZ—].

Sign Chart for f(z)

x | (—oo,—1) | —=1|(-1,0)| 0| (0,00)
f@x | DNE | 0| — |o| +
y-intercept
1
y —int = f(0) = I03 v/ (0+1)3 = 0.000
Asymptotes
The function f(z) does not have any kind of asymptotes.
Critical Numbers
d1 d1 s 1 22
/ 34 3 by
== 138 =—- )i =- 152 + 12
fo)=qim Ve 1P = gye @ )Y = g ibe+12]
Critical numbers are the solutions of the equation f'(z) =0 or
1 22
———=[152+ 12| =0
1L 12
—12
The critical number(s) is(are): x=-1 x = —0.800 x=0
Sign Chart for First Derivative f'(z)
x (—o0,-1) | =1 | (—1,-0.800) | —0.800 | (—0.800,0) (0, 00)
f(z) DNE 0 . —0.153 ya /
' (z) DNE | DNE - 0 + +
Increasing and Decreasing Intervals
The function f(x) is increasing over (—0.800,0) (0, 00)
The function f(x) is decreasing over (—1, —0.800)
Maximum and Minimum Points
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CALCULUS Curve Sketching (IV)

The function f(z) has a minimum point at (—0.800, —0.153)

Concavity Intervals
The second derivative of the function f(z) is given by:

d1 a? 1 x
" = —-————<=15 12] = — ———— (16522 + 264 96

F@) = i H 2= (m—|—1)5< @+ 264w + 96)
1

The second derivative f”(x) is zero when f”(z) =0 or: —L(l%:ﬁ +264x +96) =0
16 /(x4 1)°

The second derivative f”(x) is zero at: x5 = —0.559 x1 = 0.000

The second derivative f”(x) does not exist at: xo = —1

Sign Chart for the Second Derivative f”(z)

z | (=00,—1)| =1 |(=1,-0.559) | —0.559 | (=0.559,0) | 0 | (0,00)
f(x) | DNE 0 - —0.094 ~ 0| —
f"(x)| DNE | DNE + 0 - 0| +

Inflection Points
The infllection point(s) is(are): (-0.559,-0.095) (0,0.000)

Graph

o (f»' 0(859.000)095

—4 —20.800, ~(.153)

N
=~
Ry
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